Effects of ethanol on stimulated inositol phospholipid hydrolysis in rat brain.
The effect of ethanol in vitro on inositol lipid metabolism in brain slices was investigated under nonstimulating and stimulating conditions. In cerebral cortical slices 100 microM norepinephrie (NE), 1 mM carbachol, 100 microM serotonin, 20 mM KCl, 1 mM glutamate and 30 microM A23187 stimulated inositide hydrolysis as measured by the release of [3H]inositol phosphates from [3H]myoinositol labeled slices. Ethanol (500 mM) inhibited nonstimulated inositide hydrolysis but had variable effects on stimulated inositide breakdown. NE-, KCl- and glutamate-stimulated [3H]inositol phosphate release was inhibited by 500 mM ethanol in the cortex. The inhibitory effect of ethanol on NE-stimulated inositide hydrolysis was concentration dependent and significant at concentrations as low as 100 mM. Inhibition by ethanol appeared to be noncompetitive. A similar pattern of inhibition by ethanol was observed when KCl was the stimulant. In hippocampal and hypothalamic slices, similar to cortical slices. NE- and KCl-stimulated inositide breakdown was significantly inhibited by ethanol. However, in brain stem slices, only KCl-stimulated [3H]inositol phosphate release was inhibited. Striatal slices stimulated by carbachol, NE and KCl were sensitive to the inhibitory effects of ethanol on inositol lipid breakdown. These results suggest that ethanol in vitro has specific effects on inositol lipid metabolism depending on the brain region studied and the type of stimulation. Moreover, the differential sensitivity to ethanol of stimulated inositide hydrolysis in the brain may contribute, at least in part, to some of the pharmacological effects of ethanol in vivo.